The safety, effectiveness, and durability of robotic mitral valve repair have been well documented and, despite increased operating room time, have been found to have some advantages over other repair techniques. 1 The adoption of robotic mitral valve repair has been widespread in part because of patients' preferences and demands, and in part because of marketing pressures in a competitive health care environment. 2 As robotic approaches are more widely adopted in response to these factors, the number of surgeons who are relatively inexperienced in robotic techniques increases.
This situation leads to an ethical problem when a patient wants robotic surgery and the surgeon is able to do it but has performed only a limited number of such operations: How much detail about the surgeon's experience must be disclosed during the informed consent process? This question was explored in the form of a debate at the 44th Annual Meeting of the Western Thoracic Surgical Association. The debate was focused on the hypothetical case of a nervous patient.
THE CASE OF THE ANXIOUS PATIENT
St Sythrypio Medical Center is a 700-bed hospital in a mid-size city; its main competition is the large University Medical Center (UMC) in the same town. At a meeting of the cardiothoracic surgery division 1 year ago, the hospital's business manager reported that he had been tracking the number of cardiac surgical procedures performed at both institutions. The number of mitral valve procedures at St Sythrypio has decreased over the past 3 years, from approximately 30 per year to 20, whereas the number at UMC has increased by about the same amount. He attributed the difference to the marketing advantage provided by UMC's acquisition of a da Vinci robotic system (Intuitive Surgical Inc, Sunnyvale, Calif) a few years ago, which is now being used for mitral valve surgery.
After much discussion, the cardiothoracic division made 2 decisions. First, the medical center administration would be heavily lobbied to acquire a da Vinci robotic system, and second, once acquired, one of their group would be trained to perform robotic-assisted minimally invasive mitral valve replacement and repair (MIMVR). They designated the youngest surgeon of the group, Dr Hal Asimov, who had been with them for 5 years. He was chosen because he performed both cardiac and thoracic procedures and was generally seen as the best video-assisted thoracoscopic surgeon in the group. He had also been an All-American basketball player in college, had been a champion videogamer throughout his school years, and was an accomplished classical guitarist; all of these characteristics were felt to be predictors of excellence in robotic-assisted surgery.
Now, 1 year later, the da Vinci robotic system is in place, and Dr Asimov has been certified by Intuitive Surgical Inc, after training with the da Vinci system on their thoracic surgical simulators and cadavers; he received strongly positive evaluations. In addition, with his entire team, including his assistant surgeon, anesthesiologist, perfusionist, and operating room nurses, he has visited one of the country's largest and most experienced robotic-assisted MIMVR teams and observed several robotic-assisted MIMVR procedures.
Dr Asimov has performed his first case, and it went smoothly, with rapid, uncomplicated postoperative recovery. Another patient presents with severe mitral insufficiency. Bill Chamberlain is a tall ectomorphic man who has had only 1 previous operation many years ago, pectus excavatum repair, including sternal stabilization with a metal bar; thus, sternotomy is a greater than usual risk.
Although some apprehension is expected, Mr Chamberlain appears extremely anxious, and Dr Asimov is concerned by his history of having been offered MIMVR in a distant city, but faltering at the last minute because of extreme anxiety, far beyond the usual level of apprehension. Since then, the patient has moved to this location and does not want to travel. Because his symptoms have become significantly worse, he urgently needs an operation very soon, and it is clear that the procedure of choice is robotic-assisted MIMVR.
As Dr Asimov plans his preoperative discussion with the patient, he is bothered by one question: Should he tell the patient that he has performed only 1 previous roboticassisted procedure, even if the patient does not ask? Dr Asimov would prefer not to add to the patient's anxiety by telling him this, risking the patient refusing operation again. Is he ethically obligated to inform the patient of his limited experience?
PRO Joseph Woo, MD
Dr Asimov should divulge to the patient his limited experience as part of the informed consent process. In particular, the patient should be aware that he will be undergoing the second robot-assisted MIMVR performed at St Sythrypio Medical Center.
Volume-Outcome Relationship
In surgery, high clinical volumes, specialized care, and multidisciplinary teams contribute to superior clinical outcomes. 3, 4 As it relates to cardiovascular surgery, Birkmeyer and colleagues 5, 6 published the seminal work demonstrating the inverse relationship between volume and perioperative mortality. Differences in outcome between hospitals may in large part be due to surgeon experience with up to 100% of differences in outcomes of aortic valve replacement attributable to surgeon volume and 49% for coronary artery bypass grafting. 6 The authors concluded that patients would be able to ''improve their chances of survival substantially, even at high-volume hospitals, by selecting surgeons who perform the operations frequently. '' In mitral valve repair, the likelihood of repair and durability are directly associated with the volume of the surgery. In a report by Chikwe and colleagues 7 using the New York State database, surgeons performing 25 or more mitral valve repairs per year had significantly lower hazard of reoperation (hazard ratio, 0.45; 95% confidence interval, 0.26-0.76, P ¼ .003). 7 Indeed, reference centers in mitral valve repair have reported approximately 100% repair rates for degenerative mitral disease, 8, 9 and national guidelines mandate a greater than 95% repair rate and less than 1% mortality rate when operating on patients with asymptomatic primary mitral regurgitation.
In this circumstance, the minimally invasive approach adds an additional layer of complexity. Independent of the surgeon's past experience with conventional approaches, minimally invasive mitral valve repair is a complex operation that is associated with a significant learning curve. Holzhey and colleagues, 10 reporting on the experience accumulated at the Heart Center Leipzig, demonstrated that a cumulative experience of between 75 and 125 minimally invasive mitral operations was necessary before complication rates declined. Moreover, the volume of operations necessary to maintain good results was approximately 1 per week. 10 Together, these suggest that the surgeon's experience with the operation is critically important to the patient's ability to make an informed decision about the surgeon performing the operation. Whether this specific surgeon should be performing this operation is unclear given that the surgeon and hospital lack the volume required to develop and maintain proficiency in minimally invasive mitral valve surgery. The patient has a right to know this.
Patient Perspective and Preference
At the heart of informed consent is the ethical concept of patient autonomy, and this is central to the argument underlying the physician's legal duty to reveal. Before proceeding with an intervention, surgeons are legally and ethically required to provide information that is relevant to the patient's decision 11 and from the viewpoint of the patient.
12
The patient's perspective and preferences must be paramount. Recognizing this, the expectation from a legal standpoint is to provide information that is considered adequate for a reasonable person to make an informed decision. 12, 13 Whether surgeon experience should be considered material to a reasonable person from the patient's perspective is then the question.
Char and colleagues 14 reported the findings from a survey of both surgeons and patients seen in a general surgery clinic regarding the relative importance of various elements of the informed consent process. Part of the survey addressed standard versus innovative approaches (laparoscopic and robotic). Patients routinely (63%-81%) considered surgeon experience-including surgeonspecific outcomes, specialized training, and whether it was the surgeon's first time-essential to making an informed decision. Surgeons generally considered their own experience to be less critical to patient decisionmaking underlining the difference in perspective on the information considered to be essential. 14 
Professional Society Guidelines
Codes of conduct, recommendations, and guidelines from governing bodies and professional societies represent the agglomeration of multiple views on the topic. In their Statement on Principles, the American College of Surgeons
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states that the eligibility to perform operations is incumbent not only on education and training but also on experience and demonstrated proficiency. Despite this, in the recommendations regarding informed consent, there is no requirement to disclose a surgeon's personal experience with a procedure, historical outcomes, or the novel nature of the approach. 15 Furthermore, the Society of Thoracic Surgeons (STS) and American Association for Thoracic Surgery include in their Code of Ethics that surgeons must make pertinent medical information available to patients enabling them to make informed choices.
16, 17 The STS further specifies that ''participants [in the STS adult cardiac surgery database] are encouraged to report their own statistics and outcomes in comparison with the STS national mean or average.'' 18 However, neither society specifies that surgeon-specific outcomes and experience with an operation represent ''pertinent medical information.''
Legal Precedent
The legal precedents set at the state level further confound the controversy. In Johnson v Kokemoor, the Supreme Court of Wisconsin reviewed a case in which a surgeon had only performed 2 basilar bifurcation aneurysms before offering the operation to a patient who subsequently became quadriplegic. The expected difference in morbidity and mortality related to his degree of inexperience compared with a master surgeon was substantial; the patient brought action against the surgeon on the basis of failure to secure informed consent. 19 In the decision, the court stated that ''when different physicians have substantially different success rates with the same procedure and a reasonable person in the patient's position would consider such information material,'' then the physician's experience is an important element.
In contrast, the Court of Appeals of Washington determined in Whiteside v Lukson that in securing informed consent, a physician does not have ''a duty to disclose to the patient information about the physician's experience in providing a proposed treatment.'' In the case cited, the patient underwent laparoscopic cholecystectomy that was complicated by a common bile duct injury. At that time, the minimally invasive laparoscopic approach was not considered to be standard of care but rather an innovative approach. Despite the physician's limited experience of only 2 prior laparoscopic cholecystectomies, the court determined that the physician's duty to secure informed consent was to disclose treatment-related facts not inclusive of his own experience. 20 In Duttry v Patterson, the Supreme Court of Pennsylvania was presented with a case in which the surgeon had allegedly misrepresented the volume of esophageal operations he routinely performed. The court found that ''evidence of a physician's personal characteristics and experience is irrelevant to an informed consent claim.'' Although this definition for the doctrine of informed consent limits the actionability of a patient experiencing a complication, it does so only to the extent that such a misrepresentation is irrelevant to informed consent. According to the court, it may be ''conceivable that a physician's lack of experience in performing an operation would support a plaintiff's case in negligence. '' 21 As these relate to our vignette, Dr Asimov's relative inexperience with not only robot-assisted minimally invasive mitral valve repair but also mitral valve surgery in general represents a substantial increase in the patient's risk for suboptimal outcomes. Whether this inexperience is material information in securing informed consent or forms a basis for consideration of negligence will probably remain controversial from a legal standpoint.
Publicly Accessible Data
The STS has publicly reported hospital quality ratings since 2010. These ratings are based not only on riskadjusted mortality rates but also on clinically relevant performance measures. 22 The Leapfrog group, a nonprofit watchdog organization, has gone further and is introducing quality ratings based on surgeon volume. For mitral valve operations, the minimum hospital standard is 40 per year and the minimum surgeon standard is 20 per year. 23 Beyond publicly reported hospital-level quality measures, individual surgeon outcomes are already routinely reported in many states. The Pennsylvania Health Care Cost Containment Council publishes a report of both hospitallevel and surgeon-specific volumes and outcomes. 24 The New York State Department of Health similarly reports outcomes for cardiac surgery for both hospitals and individual surgeons. 25 Depending on the state where he practices, Dr Asimov's volumes and outcomes might already be in the public domain. Failure to disclose inexperience to the patient is illogical.
Rationale to Withhold
In the vignette presented, the patient's extreme anxiety that is ''far beyond the usual level of apprehension'' may factor into Dr Asimov's decision to withhold volume and experience data. The approach of withholding information that a reasonable patient would want to know contains an element of paternalism that may not be consistent with the patient's preferences or values. Indeed, given the existence of competing centers, the primary reason to omit this information is the fear that the patient will seek care elsewhere. Whether the patient's symptoms and reticence to travel are significant enough to proceed with the operation with Dr Asimov are questions that the patient must decide for himself; business considerations and a surgeon's goals should not factor into this decision.
Conclusions
At its heart, this vignette is about the importance of patient autonomy. A critical component of consenting to an operation is determining the surgeon who will perform it. In cardiac surgery, this choice can be the difference between mitral valve repair and mitral valve replacement; it may even be the difference between survival and mortality. Respecting the doctrine of informed consent and patient self-determination, disclosure of relative inexperience with this operation is an ethical obligation. The patient deserves to know.
CON John Handy, Jr, MD
''Anxiety does not empty tomorrow of its sorrows, but only empties today of its strength.'' Charles Spurgeon, British clergyman, 1834-1892
Dr Asimov should not volunteer his level of minimally invasive mitral valve surgery (MIMVS) experience to this anxiety-ridden patient. A commonly used analytic approach to ethical issues is principlism, which invokes the principles of autonomy, beneficence, nonmaleficence, and justice. 26 This clinical vignette touches upon the first 3 of these principles.
Informed Consent
Respect for individual autonomy drove the development and maturation of informed consent after the revelations at the post-World War II Nuremberg war crimes trials. Disclosure is among the 7 components of informed consent, specifically the threshold elements (or preconditions) of competence and voluntariness, the informational elements of disclosure, recommendation, and understanding, and finally, the consent elements of decision and authorization. 26(pp120-1) Physicians are generally obligated to disclose a core set of information, including facts or descriptions that patients usually consider material in deciding on an intervention, information the physician believes relevant, the physician's recommendation, the purpose of seeking consent, and the nature and limits of the authorization.
Professional organizations such as the American Medical Association, Centers for Medicare and Medicaid Services, and the American College of Surgeons address disclosure in informed consent generally and include diagnosis, intervention description, benefits/risks, alternative nonoperative treatments, consequences of declining, and presence and participation of other providers, but do not discuss more detailed nuances of disclosure. 15, 27, 28 None recommends addressing the surgeon's personal operative experience.
Disclosure
Historically, disclosure has been interpreted via 3 lenses or ''standards.'' The first is the professional practice standard or what a reasonable doctor would disclose. The second is the reasonable person standard or what a hypothetical reasonable person would find pertinent and material to deciding about undergoing an intervention. Both have legal standing, but the professional practice standard has become less subscribed to for several reasons, the most important of which is the subversion of the right of autonomous choice. Despite its broad use in many legal jurisdictions, the reasonable person standard also has conceptual and practical difficulties. Empiric studies show that patients use little of the disclosed information before decision making 29 and that patients generally make their decisions before and independent of the disclosure information. 30 This is almost intuitive. This almost intuitive, rapid decision making is manifest in the high percentage of patients agreeing to a procedure during the first meeting with the physician, 31 which surgeons routinely experience.
The third standard, the subjective standard, is the morally preferred and bases the adequacy of disclosure on the specific informational needs of the individual versus a hypothetical standard. 26(pp123-4) This standard alone meets the need of the patient standing before the caregiver. Thus, disclosure should proceed within the frame of the subjective standard, that which meets the needs of the individual before us.
Nondisclosure?
This brings us to intentional nondisclosure. Are there circumstances in which nondisclosure benefits the patient? Beneficence is action that is performed for the benefit of others and can include preventing or removing harms. Nonmaleficence is refraining from harmful practice, not acting with malice toward the patient and avoiding even the risk of harm, including physical or emotional injury. 32, 33 The fiduciary relationship of the surgeon to the patient obliges the professional to always, and without exception, favor the well-being and interests of the patient. 34 Therapeutic privilege states that a physician may withhold information, based on sound medical judgment that divulging the information would potentially harm a depressed, emotionally drained, or unstable patient. Harm includes endangering life, causing irrational decisions, and producing anxiety or stress.
26(p124), 35 The Minnesota Supreme Court ruled it unnecessary to disclose information if likely to cause psychologic harm. 36 These court decisions are based on the surgeon's duty to benefit the patient and avoid causing harm, in other words, beneficence and nonmaleficence.
Severe Anxiety as Disability?
The patient, Mr Chamberlain, in the vignette is noted be ''extremely anxious.'' In fact, despite operative indications for proceeding with cardiac valve surgery and initial acceptance of MIMVR ''in a distant city,'' he ''faltered at the last minute because of extreme anxiety, far beyond the usual level of apprehension.'' Does extreme anxiety require special recognition and management?
Anxiety has been shown to impair decision making. Anxiety has 2 principal information processing biases: (1) a bias to attend to threat-related information and (2) a bias toward negative interpretation of ambiguous stimuli. In situations with more than 1 potential interpretation, anxiety is associated with a tendency toward a more negative perception. 37 Animal and human neuropsychologic experiments and neuroimaging studies identify the prefrontal cortex in complex decision making and the negative impact of anxiety on neuronal physiology and decision-making performance. [38] [39] [40] the physiology explaining what every surgeon has occasionally, and frustratingly, encountered. Indeed, the American Psychiatric Association and the World Health Organization recognize anxiety as a ''disorder'' requiring recognition and tailored management. 41, 42 Patient Safety and Adopting New Medical Technology Finally, has Dr Asimov done all he can to maximize his patient's safety? Learning curves have been reported in MIMVR using a right minithoracotomy. 43 The learning curve of robotic MIMVS is less clear. By using a structured introduction program of robotic MIMVS (extensive prior mitral experience, dedicated team, clinical scenarios, wet laboratories, clinical training, site visits, mentoring), operative efficiency (nonclamp time) improved, but no apparent learning curve was manifest in clamp time, mortality, or morbidity. 44 In a larger case series, improved operating, cardiopulmonary bypass, and myocardial ischemic times, composite postoperative complications, intensive care, and hospital lengths of stay were improved, but no deaths and excellent echocardiographic results were reported for the entire experience. 44 Guidelines have been published for the safe introduction of MIMVS, to which Dr Asimov, knowingly or unknowingly, largely adhered. 45 In a new MIMVS program, it is recommended to select relatively ideal straightforward patients and adopt complexity as program experience and expertise mature. 46 Surgeons tend to interpret operative complexity in anatomic and physiologic terms, but equally plausibly, difficult psychology or social support can define patient complexity.
Conclusions
Dr Asimov adopted new technology, a cardiothoracic surgery necessity, 47 in a safe fashion. His first case went well. His informed consent process should respect Mr Chamberlain's autonomy, while manifesting beneficence and nonmaleficence, not inflame the patient's incapacitating anxiety, thus denying him the effective treatment of his progressive and ultimately fatal cardiac valve pathology, and not volunteer his operative experience. Too much information can cause just as much a problem as too little. 26(p129) To help the patient cope with his disability, Dr Asimov should request the patient's family and trusted advisors be present at his preoperative discussion and query Mr Chamberlain regarding his preference for disclosure content in the context of his anxiety. He should honor the patient's preference. Dr Asimov should engage in beneficent persuasion with empathy, respect, and negotiation with positive framing. Framing can be accomplished by first sharing the benefits of the surgery, discussing expected outcomes and risks, and finishing by repeating the benefits once more. 48 However, in deference to Mr Chamberlain's autonomy, if directly asked, Dr Asimov should disclose his operative experience. This disclosure should be positively framed within the context of Dr Asimov's extensive years of intensive training and certifications to become a cardiothoracic surgeon, his prior cardiac surgery experience, his MIMVS program development and training, and his competence, confidence, and dedication to doing his best for his patient, no matter the surgical approach chosen.
CONCLUDING REMARKS Robert M. Sade, MD
The essayists make convincing cases for their respective positions. Regarding Dr Woo's discussion of the volumeoutcome relationship, the literature on this topic does not answer the question of whether high volumes result in better outcomes or better outcomes lead to higher volumes. Some low-volume programs have excellent results, so whether absence of a high volume of cases in this vignette weighs in favor of Dr Asimov disclosing his caseload is not clear. 49 Both essayists cite legal decisions in support of their positions. State laws are highly variable with respect to components of informed consent, and outcomes of litigation have supported both points of view. The law seems not to decisively favor one side or the other, so our concern is directed toward the ethics of the situation, which both essayists have addressed persuasively.
They agree that if the patient asks for information about experience and numbers of similar cases, Dr Asimov is ethically obligated to respond fully and accurately. However, Dr Woo asserts that the surgeon should provide the information whether requested or not, and supports that assertion with citations of articles showing that patients desire to have such information; to the contrary, Dr Handy cites literature showing that patients do not actually use disclosed information in making decisions regarding surgery.
The inclination of the learning curve for robotic surgery is also unclear; Dr Woo cites research findings of a steep curve requiring a high volume of cases before complication rates flatten, and Dr Handy cites research that reaches opposing conclusions.
It seems that both essayists have provided good arguments supporting their positions, while neither has decisively won the debate. Readers must read the texts carefully to reach their own conclusions, which, of course, is the virtual definition of a well-executed debate.
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